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AMERICAN MADE DISSECTING INSTRUMENTS 


A-1901 


A-64A 


Bakelite handles of perfect balance and scientifically 
wn iT designed for maximum efficiency and comfort have 
Rie molded into them sealpel blades made of highest 

| Teg grade cutlery steel. 


A-40 Razor blade Knife “Super-—Knite” 
%, 


a Takes standard double edge razor blade. Particu- 
* larly well adapted for use in the biology laboratory, 
% ., but also generally useful. Note that the blade can 
} *, be turned around or changed in a fiffy and that the 
| *, full length of the cutting edge can be used. Each in 


“ envelope with directions. 
| 
— 


CLAY ADAMS CO. 


Quotations gladly supplied—please mention quantity. 


CLAY-ADAMS CO., Inc., 25 East 26th St., New York 


| Ovr special catalog No. 125 illustrates and describes our 

pmpilete line of “Dissecting Instruments and Sets, and 
‘Science Students Supplies.” A copy will be gladly sent 
oh request. 
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Biology Teachers 


Begin to Pull Together 


OSCAR RIDDLE 


Carnegie Institution of Washington 


I 


Every one knows that the general 
education and enlightenment of a people 
really rest upon its primary and sec- 
ondary schools. Colleges and the sev- 
eral other educational accessories either 
reach too few individuals (colleges, mu- 
seums), or the quantity and the quality 
of these accessory contributions (radio, 
movies, newspapers, books, ete.) are vi- 
tally limited and determined by what- 
ever was supplied by those earlier 
periods of instruction. 

Every biologist knows that his science 
—the life-sciences—can extend the men- 
tal horizon, give better health, improve 
the economic status and promote the so- 
cial understanding of any people or na- 
tion that will teach the subject ade- 


quately to its youth. The peoples of 


India and China are restrained far more 
by ignorance of simple biological truth 
than by unfamiliarity with letters, arith- 
metic or the rules of trade. 


It is both 


a nation and a cult who, through Ma- 
hatma Gandhi, still say: ‘‘We have no 
right to take the lives of mosquitoes, 
flies, ice, rats or fleas. They have as 
much right to live as we.’’ 

Many teachers of secondary school 
biology, many professional biologists, 
some _eading educators and some inter- 
ested and observing citizens of our coun- 
try have become convinced that the 
teaching of biological science in the 
schools of the United States now ur- 
gently needs to be fortified and ad- 
vanced. These groups hold in common 
that a citizenship acquainted with the 
principles and subject matter of the life- 
sciences is vital to our national welfare ; 
that even the past and present inade- 
quate place of these subjects in the 
school curriculum is threatened in the 
schools of many cities and States; and 
that new means should be found for sup- 
plying to our people the more and better 
biology teaching to which they are 
entitled. 
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II 


Through the efforts of 
named groups an important new means 
of advancing the teaching of biology in 
the secondary schools of the United 
States is just now coming into existence. 
Though there are perhaps 20,000 teach- 
ers of biology in our secondary schools 
those teachers have hitherto had no na- 
tional organization (and very few State 
or city organizations) and no journal 
to give them help, encouragement, and 


the above- 


a voice. And though this large and 
much seattered group of teachers is 


charged with the great obligation (and 
opportunity) of giving a priceless in- 
struction to a nation no scientist, citizen, 
educator or statesman has been able to 
communicate directly specifically 
with them. 

The appearance of this (first) issue of 
The American Biology Teacher provides 
evidence that part of a mechanism 
through which the biology teacher may 
speak, and through which others may 
speak with him, is coming to hand. 
This journal is the property and official 
organ of the National Association of 
Biology Teachers—an organization for- 
mally started on July 1, 1938, in 
New York City (immediately following 
meetings of the N. E. A.). This asso- 
ciation, though launched and named— 
and possessing a Journal—is neverthe- 
less still quite incomplete. When, or if, 
it enrolls most of those who teach sec- 
ondary school biology—and others with 
allied interests—it can accomplish much 
or most of the purposes which are calling 
it into existence. A fine background of 
encouragement is found in the fact that 
already these biology teachers have 
shown intention to pull together. 

It seems necessary to set down here a 
few additional facts concerning this As- 

This will be done for two 
First, in order that every 


sociation. 
reasons. 
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teacher of biology who may read this 
article may understand how completely 
this organization is in the hands, and 
under its Constitution (see elsewhere in 
this issue) must remain in the control, 
of teachers of secondary school biology. 
Second, to emphasize in the strongest 
possible way the opportunity and obli- 
gation which rests upon every teacher 
of secondary school biology to take mem- 
bership in this Association, and also to 
urge similar action upon his several col- 
leagues who can not possibly have re- 
ceived or read the information regarding 
the National Association of Biology 
Teachers which is contained in this 
(first) issue of The American Biology 
Teacher. The membership dues of $1.00 
per vear pays for the eight annual issues 
of the official journal. Membership and 
dues should be sent to the secretary of 
the Association, Mr. P. K. Houdek, 
Robinson, Il. 

The several professional biological so- 
cieties of this country, through the Union 
of American Biological Societies, is shar- 
ing to some extent in the movement de- 
seribed here. In June 1936 the Union 
appointed a committee. (five members) 
on biological teaching. That 
committee, assisted at present by funds 
granted by the Carnegie Foundation for 
the Advancement of Teaching, is already 
concerned with still other projects, but 
in its view it is now of paramount im- 
portance to establish the National Asso- 
ciation and the official journal being 
described here. The committee has as- 
sisted the formation of local units of 
the National Association—and will con- 
tinue to do so. The meeting of July 1 
in New York was called and largely 
financed by this committee of the Union 
of American Biological Societies, Dele- 
gates to the organization meeting were 
selected by local units of biology teach- 
Though most of 


sclence 


ers in a dozen States. 


il 
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the delegates represented only a city or 
a smaller region of their State, the fol- 
lowing States or regions thus partici- 
pated in the task of organizing this 
new Association: Chicago, Pennsylvania, 
New York City, Ohio, Illinois, Virginia, 
Michigan, Kansas, New England Bio- 
logical Association, Indiana, Kentucky. 

The Association has elected its first 
group of officers and will of course at 
all times determine its own policies. Its 
present membership is approximately 
1500 and these members reside in nearly 
40 States. The committee on the teach- 
ing of biology will continue to assist the 
National Association in such ways as it 
finds practicable, and particularly by 
assisting in increasing its membership 
and in the formation of local units in 
all of the 48 States. In what way or 
to what extent local units or groups 
(city, district, State) wish to hold local 
meetings will or course be determined 
by each unit for itself—and many or 
most members may be unable to attend 
any meetings whatever—but it may be 
pointed out that in many other cases 
such organized groups of biology teach- 
ers will be in favorable position to secure 
advantages (demonstrations, lectures, 
excursions, ete.) not otherwise obtain- 
able. Indeed, when the large body of 
secondary school biology teachers has 
found opportunity to express its needs 
and wishes this committee may find ad- 
ditional ways of serving them, their 
localities, and their Association. 

It is well worth noting that member- 
ship in the National Association of Biol- 
ogy Teachers will doubtless give free and 
automatic membership in the Union of 
American Biological Societies. At its 


meeting in Atlantie City on December 
27, 1936, the delegates of the Union 
voted their readiness, upon proper appli- 
cation, to extend membership to the pro- 
posed National Association of Biology 
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Teachers when such an organization 
might be completed. That application 
will be properly presented in December, 
1938, at the meetings of the American 
Association for the Advancement of Sei- 
ence at Richmond, Va. It is further 
notable that the present membership in 
the Union is composed of 30 professional 
biological societies and four sections of 
the American Association for the Ad- 
vancement of Science. 


Ill 


It is possible that the several life- 
science departments of our colleges and 
universities will need to provide courses 
better suited to the training of those who 
are tc carry this subject into secondary 
education ; possible that schools of edu- 
cation and teachers colleges have insisted 
upon too much pedagogical training and 
have thus left too little opportunity for a 
good grounding in life-science ; possible 
that some State legislatures have written 
too much of these pedagogical and other 
requirements into law; and possible that 
college entrance requirements react un- 
favorably upon either the maintenance 
or the extension of courses in high school 
biology. But—though these and other 
restricting influences known to biology 
teachers may exist—there is scant hope 
of amelioration of any of these influences 
until and unless the thought and ex- 
perience of the present body of biology 
teachers can be obtained on these sub- 
jects. And, of course, it is only an 
associated body that can speak at all. 

In many places throughout the United 
States the high school curriculum § is 
being subjected to extensive revision, 
with social studies claiming place as a 
core subject and displacing some of the 
biology that was formerly taught. In 
many places too the bit of hygiene and 
physielogy which are taught are being 
torn from their normal life-science con- 
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nections and taught under physical edu- 
cation. Again, in the prevalent reor- 
ganization of courses under the name of 
‘general science,’ instruction in biology 
has often or usually suffered notably ; 
and, no other existing teachers organiza- 
tion is at all in position to defend and 
instruction in our 
secondary schools. Very adverse also is 
the impression widespread in many 
smaller schools that the biology course 


extend life-science 
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can be taught satisfactorily by someone 
who has had little or no training in bio- 
logical science. Knowing that every 
bad, vacuous or unscientific course of 
biological instruction that has been or 
is now given in our secondary schools 
serves to jeopardize the place of life- 
science in the education of our people 
let us at once utilize to a maximum the 
strength that this new National Associa- 
tion can develop. 


The National Association of Biology 
Teachers Constitution” 


ARTICLE [ 
Name 


The name of this association shall be 
The National Association of Biology 
Teachers. 


ArTICLE IT 
Objectives 
The purpose of this association shall 
be to organize the biology teachers on a 
national basis by local units of biology 
teacher associations in order to: 


a. Facilitate the dissemination of that 
biological knowledge which is most vital- 
izing and useful to the public in every 
day life. 

b. Encourage scientific thinking and 
the utilization of the scientific method 
through the teaching of biology. 

e. Make available to teachers ; informa- 


tion concerning the selection, organiza- 
tion and presentation of biological mate- 
rials; and the relationship of their sub- 
ject to other sciences and education as a 
whole. 

d. Provide a national journal dedi- 
cated to the foregoing objectives. 


ArTICLE IIT 
Membership 
SEcTION 1. Membership in this asso- 
ciation shall be open to all who are inter- 
ested in the teaching of biological science. 
SecTION 2. Payment of dues shall be 
a prerequisite for obtaining membership. 
ARTICLE IV 
Officers and Executive Board 
Section 1. The officers of this asso- 
ciation shall consist of a president, presi- 
dent elect, first vice president, second 
vice president and secretary-treasurer. 
Section 2. The executive board shall 


* This constitution was drawn up and ap- 
proved by the following elected delegates who 
met in New York City on July 1, 1938, for this 
purpose: 

Adell, J. C., Ohio 

Campbell, M. D., Mass. 

Hatcher, H. E., Mich. 

Heiss, E. D., Penn. 

Herskowitz, I. A., N. Y. 

Houdek, P. K., Illinois 

Jeffers, G. W., Virginia 

Lichtenwalter, M. C., Til. 

Mann, P. B., N. Y. 


Orenstein, Lucy, N. Y. 

Mitchell, J. S., Kent. 

Scherff, E. E., Illinois 

Trent, J. A., Kansas 

Vance, B. B., Ohio 

Whitaker, P. L., Indiana 

In addition, the following men represented 
the committee on biological teaching organized 
by The Union of American Biological Societies: 

Dr. Osear Riddle, Carnegie Institute 

Dr. F. L. Fitzpatrick, Columbia University 

Dr. D. F. Miller, Ohio State University. 
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consist of the president, president elect, 
first vice president, second vice president, 
secretary-treasurer, editor-in-chief of the 
journal and managing editor of the 
journal. 

ARTICLE V 

Meetings 

National or regional membership meet- 

ings shall be called by a majority vote 
of the executive board. 


ARTICLE VI 
Amendments 

Section 1. An amendment to this 
constitution may be proposed by any 
affiliated chapter of biology teachers. 
Such proposed amendments to this con- 
stitution shall then be published in the 
official journal or by written notice to 
all members at least sixty (60) days be- 
fore being voted upon by the executive 
board. Such proposed amendments shall 
also require a favorable vote of four fifths 
(4/5) of the executive board. 

Section 2. Any member or group of 
members may submit his or their written 
opinion on such proposed amendments 
to the secretary-treasurer at least ten 
days before being voted upon by the 
executive board. It then becomes the 
duty of the secretary-treasurer to make 
available to the members of the executive 
board for their consideration those opin- 
ions that have been submitted prior to 
being voted upon. 


BY-LAWS 
ARTICLE I 


Term of Office and Duties of Officers 

Section 1. The term of office shall be 
for a period of 6ne year. No office shall 
be held by the same person for more than 
five terms except the office of secretary- 
treasurer. 

Section 2. The president shall pre- 
side at all meetings of both the association 
and the executive board. He shall ap- 
point, subject to the approval of the 
board, all committees not provided for 
otherwise. He shall be an ex-officio mem- 
ber of these committees. He shall sign 
with the secretary-treasurer all vouchers 
drawn upon the treasury. He shall in 
every way endeavor to promote the inter- 
ests of the association. 
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Section 3. The president elect shall 
assume all duties of the president in case 
of the absence of the president. The 
president elect shall sueceed to the office 
of president the following year. 

Section 4. The duties of the vice 
presidents shall be to aid the president. 
They shall assist the president in the 
furtherance of the work and the progress 
of the association. 

Section 5. The  secretary-treasurer 
shall keep a permanent accurate record 
of the proceedings of each of the meet- 
ings of the association and the executive 
board. He shall keep on file a correct 
list o* the names of the executive board 
members; and a list of the members of 
the association, their mailing addresses 
and « statement of their standing. He 
shall assist the president in carrying on 
the correspondence of the association. 
He shall receive for deposit all funds 
belonging to the association. He shall 
keep an itemized account of all receipts 
and expenditures and make a written re- 
port of the same to the membership 
regularly. The books shall be audited 
annuelly by a certified public accountant 
or by a special auditing committee of 
three members, no one of which is a mem- 
ber of the executive board. 


ArTICLE IT 
Nominations and Elections of Officers 


Section 1. A nominating committee 
of five class room teachers that are mem- 
bers in good standing in the association 
shall be .appointed by the executive 
board. This committee shall make nomi- 
nations for the offices of president elect, 
first vice-president, second vice president 
and secretary-treasurer, in conformance 
with section four of this acticle. 

Secrion 2. Additional nominations 
may be made by petition. Any local 
affiliated chapter may present a petition 
signed by at least half of its chapter mem- 
bership and listing the name or names of 
the nominations and the offices for which 
the nominations were made. Signers of 


such a petition should be members in 
good standing in the national association. 
Furthermore the petition should contain 
the signatures of at least fifty members. 
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If this number is in excess of the mem- 
bership of the local affiliated chapter, 
other qualified members may be substi- 
tuted for the additional number. When 
such petitions are presented to the secre- 
tary-treasurer he shall place the addi- 
tional nominations on the ballots. 

Section 3. Ballots shall be mailed by 
the secretary-treasurer to all members in 
good standing at least sixty (60) days 
before the annual election of officers. 
The secretary-treasurer may at his dis- 
cretion in lieu of the preceding state- 
ment of this section include the ballots 
in a regular issue of the journal. Ballot- 
ing shall be secret and arrangements for 
counting them shall be provided for by 
the executive board. The person receiv- 
ing the majority of the votes cast for an 
office shall be elected. 

Section 4. At all times a majority 
of the executive board shall be class room 
teachers of biology below the college level. 

Section 5. Vacancies in office created 
during a term shall be filled by appoint- 
ment by the executive board for the 
unexpired term. 


ArtTIcLe ITT 
Duties of the Executive Board 
In addition to the duties herein speci- 
fied the executive board shall have the 
power to regulate the association on 
matters not specifically mentioned herein. 


ARTICLE IV 
Membership and Dues 

Section 1. The membership dues of 
this association shall be one dollar ($1.00) 
per year payable in advance. This mem- 
bership includes subscription to the 
official journal. 

Section 2. Any member refusing or 
neglecting to pay dues may at the dis- 
eretion of the secretary-treasurer forfeit 
membership in this association. 

Section 3. Those who on or before 
July 1, 1938, were members of an organi- 
zation maintaining a periodical dealing 
exclusively with biological education on a 
secondary school level are entitled to 
membership in this association on pay- 
ment of special dues of twenty-five cents 
(25¢) per year. This special dues mem- 
bership does not include subscription to 
the official journal. 
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ARTICLE V 
The Journal 

The official journal of this association 
shall be named ‘‘ THe AMERICAN BIoLoGy 
TEACHER, 

ARTICLE VI 

Officers and Boards of the Journal 

SecTIon 1. The official journal shall 
be controlled by an editorial board con- 
sisting of an editor-in-chief, a managing 
editor and a number of associate editors. 
The editor-in-chief shall be chairman of 
the editorial board. The members of the 
editorial board shall be appointed by the 
executive board. At least one half of 
the editorial board shall be class room 
teachers of biology below the college level. 

SecTION 2. An advisory board com- 
posed of not more than twelve (12) mem- 
bers shall be appointed by the executive 
board to assist and advise the editorial 
board. 

ARTICLE VII 
Chapter Affiliation 

Section 1. Any active local state or 
regional biology teachers association 
having a membership of at least twenty- 
five and holding regular meetings may 
affiliate as a chapter of this association 
by petitioning the executive board for 
such affiliation. -A favorable vote of 
three-fourths of the executive board shall 
be required for such sanction. The affili- 
ating chapter agrees to comply with the 
then existing constitution and by-laws 
of this association. 

Section 2. Any active chapter may 
of its own volition, by petitioning the ex- 
ecutive board for such a privilege, col- 
lect the regular national association dues 
together with such local assessments of 
their chapter from their members. All 
national dues so collected together with 
a list. of those contributing such dues as 
members shall be sent promptly to the 
national secretary-treasurer for credit to 
the individual members. Any chapter 
making such collections must annually 
submit their books to the executive board 
to be audited by an auditing committee. 

Section 3. <Any active chapter of 
their own volition may, by petitioning the 
executive board for such privileges, con- 
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duct the regular elections for national 
officers among their members that are 
members of the national association. In 
conducting such elections they must 
comply with the rulings of the executive 
board for such elections. The ballot 
must be secret. The results of such an 
election must be mailed immediately 
directly to the national secretary-trea- 
surer. The results of such an election 
shall be considered as a part of the na- 
tional election and the votes shall be 
counted together with the others sub- 
mitted. 

Section 4. Any affiliated chapter 
failing to comply with section 1 of this 
article shall be considered as an inactive 
chapter and shall forfeit such privileges 
in the national association. Further- 
more any chapter having been granted, 
by the executive board, privileges to 
participate in the benefits of sections 2 
or 3 or both and failing to comply with 
the provisions of the same shall auto- 
matically forfeit such privileges. Any 
individual member of such a chapter 
shall not forfeit his individual member- 
ship and privileges in the national asso- 
ciation provided he complies with the 
regulations governing individual mem- 
berships. 


Article VIII 

Affiliation with Similar Organizations 

Affiliations with other national organi- 
zations with allied interests can be pro- 
posed only by a favorable vote of three- 
fourths of the entire executive board. 
If within a year’s time after announce- 
ment of such a proposed affiliation, one- 
fourth of the total membership records 
in written form its disapproval of such 
a proposed affiliation that proposal shall 
thereby be cancelled. If such a dis- 
senting vote is not recorded within one 
year’s time the proposed affiliation shall 
automatically become binding upon the 
association, 


ArTICLE IX 
Amendments to the By-Laws 
Section 1. An amendment to these 


by-laws may be proposed by any affili- 
ated chapter of biology teachers. Such 
proposed amendments to these by-laws 
shall then be published in the official 


Notices 7 


journal or by written notice to all mem- 
bers at least sixty (60) days before being 
voted upon by the executive board. 
Such proposed amendments shall also 
require a favorable vote of four-fifths 
(44) of the executive board. 

Section 2. Any member or group of 
members may submit his or their written 
opinion on such proposed amendments 
to the secretary-treasurer at least ten 
days before being voted upon by the ex- 
ecutive board. It then becomes the duty 
of the secretary-treasurer to make avail- 
able to the members of the executive 
board for their consideration those opin- 
ions shat have been submitted prior to 
being voted upon. 
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DUES NOW PAYABLE 


Those who pledged their memberships 
through a local, state or regional organi- 
zation may remit their dues of $1.00 
throuzh the national representative of 
their organization. 

Those who pledged their membership 
to Dr. Riddle or Dr. Miller should send 
their dues of $1.00 to the secretary- 
treasurer, Mr. P. K. Houdek, Township 
High School, Robinson, Illinois. 

Any member may, if it is more con- 
venient, remit their dues direct to the 
secretary-treasurer. 

As rapidly as the dues are received by 
the sevretary-treasurer membership cards 
certifying payment will be sent to the 
individual members. 

In some cases dues and memberships 
have passed through three or four hands 
before reaching the secretary-treasurer. 
Any member who does not receive a mem- 
bership card within a reasonable time 
after *ransmitting dues should communi- 
cate with the secretary-treasurer, Mr. P. 
KX. Heudek, Township High School, Rob- 
inson, Illinois, giving the date dues were 
paid and to whom they were paid. 
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Biology Teaching Aids 


TO DEMONSTRATE MOSS PLANTS 
which are easily broken or lost on labora- 
tory tables, fasten the moss plant on a 
microscope slide with gummed trans- 
parent mending tape. 


THE CIRCULATION OF BLOOD 


in the external gills of young tadpoles 
may be demonstrated in a cell slide under 
low power magnification and may be 
projected on a screen with a micro- 
projector. 


INEXPENSIVE CAGES 
for small animals may be made from any 
well made can with a good cover. Cut 
large windows in the sides and solder in 
pieces of j-inch mesh hardware cloth. 


A SEINE FOR SMALL ANIMALS 


may be made from four yards of mos- 
quito netting fastened to poles that can 
be found or cut along most any stream. 


STORAGE CANS 
for soils, sand, gravel and small flower 
pots may be made from lard cans, large 
paint cans, or containers in which sweep- 
ing compounds are often shipped. A 
coat of light green paint will make them 
look a bit more “‘ official.’’ 


POTTING SOIL 

for many of the plants commonly grown 
in the laboratory may be made on the 
following formulae: 

4 good garden soil or woods soil 

4 leaf mold or well rotted manure 

4 clean fresh-water sand. 
After being thoroughly mixed, it should 
be strained through 4- or 3-inch mesh 
hardware cloth. 


BULBS FOR THE LABORATORY 
may be potted as soon as they are avail- 
able in the fall. Hyacinths, tulips and 
daffodils are the three favorites. Better 
flowers will result if the larger size bulbs 
are used. Most of the darwin tulips are 
not well suited to pot culture because 
of their height. Most of the breeder, 
cottage, or early varieties of tulips are 
well suited to pot culture. In the north- 
ern states the potted bulbs should be 
buried three or four inches under ground 
where they will receive plenty of water 
but have good drainage. Roots develop 
during the fall and early winter. Dur- 
ing January, February and March the 
potted bulbs may be dug out of the 
frozen ground and brought into the lab- 
oratory to bloom. Protect the shoots 
from direct sunlight for a few days and 
then give them plenty of light and water. 
Ordinary temperatures of the laboratory 
will be satisfactory. Secure two or three 
bulb 
selection. 


catalogues to aid you in your 


FOSSIL MOUNTS 


Wallboard, either surfaced or rough, 
makes an excellent backing for large 
specimens such as fossils. The material 
may be wired on to it and the board is 
sufficiently rugged so that it will stand 
a great deal of rough usage. Some of the 
thicker boards may be cut into various 
shapes with a jig saw and serve as the 
basis for models. 


DRAWING AID 
A simple Drawing Aid can be made 
from an old camera slide from which the 
emulsion has been removed. If it is 
desired to make a symmetrical drawing 
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one side can be drawn free-hand and 
then the glass plate held vertically along 
the mid-line of the drawing. By view- 
ing the drawing at the correct angle 
through the plate, the reflection will ap- 
pear on the opposite side and can be 
easily traced. 


CHARTS 
Charts and Tables can be made on 
cheap, smooth-surfaced window curtains. 
Students with artistic ability will find 
this a type of project possessing a good 
deal of appeal. 


X-RAY PICTURES 

\-Ray Negatives may be obtained from 
either the school physician or a_ local 
These are of considerable value 
in showing the actual relation of body 
parts to each other. Display frames for 
these, or other transparencies, may be 
made by mounting two sheets of glass in 
a wooden block and standing them in 
front of a source of light. If the rear 
sheet of glass is ground, the light will be 
more evenly distributed. 


doctor. 


SOAP MODELLING 


Soap can be used as a material from 
which models are made. The only mate- 
rials necessary for making such models 
are a fairly soft soap (laundry soap is 
usually too hard and brittle), ‘‘orange- 
wood sticks’’ (manicure sticks), a sharp 
knife for smoothing the surface of the 
cake of soap, and some carbon paper. 
\ drawing of an appropriate size is made 
on ordinary paper and then transferred 
to the smooth side of a cake of soap by 
means of the carbon paper. The areas 


between the parts which are to be shown 
in relief are gouged out with the sticks. 
regions may be colored with cheap water 
-olors and the whole cake shellaced to 
prevent warping as it dries out. 
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GELATIN MOUNTING 


Small specimens which are to be 
mounted in liquid can be fastened to a 
glass plate by means of gelatin. The 
gelatin should be dissolved in hot water 
in a concentrated solution. After it has 
cooled somewhat, but before it begins to 
harden, a drop should be put on the 
mounting plate and the object oriented 
in its proper position. On thorough cool- 
ing it will be found that the object has 
adhered very strongly, and if the speci- 
men is mounted in formaldehyde, a chem- 
ical reaction between the gelatin and the 
formalin makes the adhesive stronger. 
It will not dissolve. A small amount of 
acetone added to the solution will make 
the gelatin more transparent. 


ExchangeService 


The purpose of this exchange service 
is to stimulate a friendly exchange of 
specimens and materials between mem- 
bers of the Association. The journal 
and Association assume no responsibility 
in connection with the exchanges. It is 
strongly urged that there be no money 
exchanged. There is no charge for this 
service to members of the Association. 

Listings should be limited to two or 
three items wanted and available. List- 
ings will be carried in the journal as 
long as the space available permits. 
All requests should be sent to the editor- 
in-chief. 

P. K. Houdek, Township High School, 
Robinson, Illinois. Can supply: Preying 
Mantids, Coal Fossils, Corn Specimens. 
Would like to receive: Small Marine 
Animals, Lubber Grasshoppers, Tropical 
Epiphytes. 

D. F. Miller, Ohio State University, 
Columbus, Ohio. Can supply: Elm 
Leaf Keetles (larvae, pupae, adults). 
Would like to receive: Rat-tail Maggots. 
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Advantages of the Micro-Projector 
in the Biology Classroom 


HELEN TROWBRIDGE 


Glenbard Township High School, Glen Ellyn, Illinois 


The teacher who is fortunate enough 
to have a micro-projector for her class- 
room has many problems solved for her. 
No one realizes better than the instructor 
the impatience of the high school student 
when he is attempting to see things under 
the microscope. To sit for hours trying 
to discover this structure or that, as a 
whole, does not belong to this age. In 
addition to this situation, the teacher 
cannot help all students simultaneously 
to see the specimen to be observed. Be- 
cause she can’t, there is an opportunity 
for restlessness and confusion which can- 
not but affect the whole class. Some 
students never are able to focus a micro- 
scope; this, too, is a hindrance to the 
teacher, for the continual use of time for 
this purpose keeps her from accomplish- 
ing what she has planned for that period. 
Then, still another problem that arises 
for the teacher is: does the student really 
see the specimen? 
difficulties are removed when the micro- 
projector is used; the teacher as well as 


The above-mentioned 


the students can see at one time the or- 
ganisms in their entirety or that section 
which the teacher is presenting. 

The micro-projector is composed of a 
compound microscope and an apparatus 
for projecting light through the micro- 
scope and casting an image, enlarged 
several times its original size, on a screen. 
The amount of enlargement is determined 
by the distance the machine is from the 
screen. It is said that the machine can 
be used fairly successfully in a semi-dark 
room. Personally, I find that a room 
that can be totally darkened gives far 


better results and casts the image with 
much better precision. 

With the use of the micro-projector the 
teacher can choose a few of the most 
capable students and train them to take 
full charge of the projection. Thus she 
is left free to direct the students’ atten- 
tion to the organism or structures which 
she considers vital in that particular 
phase of biology. 

The micro-projector can be employed 
to advantage in presenting and clarifying 
matiy aspects of biology. With the aid 
of this machine live specimens as well as 
preserved ones are made available for 
the students’ observation. The amoeba, 
paramoecium, vorticella, stentor, euglena, 
bacteria, rotifiers, smaller crustaceans, 
aquatic insect larvae, round worms, flat- 
worms, yeast, hydra, planaria, blue-green 
and green algae, diatoms, desmids, and 
many other microscopic forms can be ex- 
amined and generalizations made = con- 
cerning such instructional points as their 
structures, their methods of locomotion, 
food getting, sensitivity and reprodue- 
tion, and their behaviors in relation to 
each other. Preserved specimens can also 
be used to advantage in cases in which it 
may not be possible for the teacher to 
secure the live specimens, or perhaps ex- 
pedient, from the standpoint of time and 
accuracy, for her to prepare sections of 
For example, such in- 
valuable teaching aids as stained slides 


live specimens. 


showing the structural details of sections 


of typical organisms, or the stages of 
mitosis in cells such as those of the Allium 
root tip, or prepared slides of whole 
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Photographs of a budding hydra, liver fluke and volvox, made with the aid of a microprojector. 


specimens such as ciliates of cattle and 
trichina of pork might not be at hand 
were it not for the preserved specimens. 
A few of the advantages of the micro- 
projector in group instruction have been 
set forth in the foregoing paragraphs. 
The ingenious teacher will naturally find 
other uses than those listed. Briefly, the 
micro-projector is an asset in classroom 
instruction: valuable time and often the 
patience of the teacher and the students 
is conserved ; fewer good specimens of a 
viven kind are needed, consequently, 
effort and money can be expended to in- 
crease the variety of projection speci- 
tens; and instruction is Improved as all 
individuals have an equal chance to see 
the specimen,—their attention is not di- 
verted by attempting manipulation as so 
often happens when the microscope is 
operated by individual students. | 


ADDRESS CHANGES 


should be sent to the secretary-treasurer, 
Mr. P. K. Houdek, Township High 
School, Robinson, Illinois. 


NOTICE TO NEW YORK 
MEMBERS 


Any association member having 
paid an initial membership fee of 
twenty-five cents may receive the 
AmeriIcAN TEACHER by 
paying an additional seventy-five 
cents. Payments may be made to 
Miss Luey Orenstein of Evander 
Childs High School, or direct to the 
treasury of the N.Y.A.B.T. 


This type of membership applies 
only to those teachers already re- 
ceiving a journal devoted exclu- 
sively to the biological sciences, as 
the New York group. It does not 
app y to other groups similar to the 
Illinois High School Biology Teach- 
ers Association and others that have 
a journal devoted in part to biolog- 
ical material and part to an allied 
field. 


£ 
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Editorial Comment 


VIVO EX VIVO 

The National Association of Biology 
Teachers has not developed de novo. We 
have found that the germ from which it 
has sprung, has retained its vitality and 
potentiality for growth. We, who have 
experienced its emergence, are now 
anxious to see it mature rapidly. 

The splendid cooperation of our mem- 
bers and friends has confirmed our ex- 
pectations that The National Association 
of Biology Teachers and its periodical 
THE AMERICAN BioLoGy TEACHER would 
be received with an enthusiastic welcome. 
More than have the 
utmost confidence that our objectives will 
be realized. 


ever before we 


With your assistance we 
gladly face our job of serving the needs 
of biology teachers and biology teaching 
everywhere. 

PRESIDENT’S MESSAGE 

Only within the last two decades has 
biology been generally recognized as a 
separate subject. The spread of biology 
since its inception into the curricula of 
This 
formation of a national association might 
seem superficial to the casual observer 
since it was the culmination of an ex- 


high schools has been phenomenal. 


tremely rapid growth and expansion of 
the subject. However, every move dur- 
ing the formation of the association was 
marked by careful deliberation and 
extreme meditation by its organizers. 
As to who conceived the idea that a 
national association should be formed is 
difficult to determine. It seemed to pre- 


cipitate in all sections of the country at 
This was encouraging and indi- 
cated there was a need throughout the 
country for some unifying force. 
hoped this need has been met. 


once. 


It is 


Reasons for the existence of a national 
association are numerous. The large 
number of biology teachers necessitates a 
common basis for determining problems. 
Some of the problems existing are what 
should be taught, what is the best method 
of presenting that material, and the vari- 
ous devices for presentation. The jour- 
nal should help to solve these problems. 

The future of biology as a separate 
subject depends upon how well biology 
teachers meet the life situations of their 
charges. The most pressing demands are 
for the dissemination of biological knowl- 
edge and a permeating of this material 
into other subjects of the time. It is pos- 
sible for biology to disappear as a sepa- 
rate subject from the curricula but the 
teaching of biological principles will 
remain as long as there is a scheme of 
education. 

The present group of officers represents 
but a fractional minority of the indi- 
viduals responsible for the formation of 
the association. Special mention should 
be made and thanks given to members, 
the chairman and representative of the 
Committee on Biological Science Teach- 
ing. They have spent much of their time 
and effort over a period of many months 
in aiding and erystalizing the organiza- 
tion. Thanks should especially be made 
to Dr. Riddle for his success in petitioning 
and obtaining a grant from the Carnegie 
Institution of Washington. The national 
association will always be grateful. 

This committee, delegates from various 


sections of the country, and others have 


perfected the association—they placed it 
directly in the hands of the secondary 
school teachers, it is up to them to carry 
on. 

M. C. LicHTENWALTER 
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News and Notes 


Of Local Organizations 


CHICAGO ROUND TABLE 

The Chicago Biology Round Table 
under the direction of president Lichten- 
walter is in the midst of an interesting 
fall program. The first meeting, Sep- 
tember thirtieth, was devoted to the per- 
fecting a study program that is being 
inaugurated and in addition observing 
a sound film of biological interest from 
Africa. The October eighth meeting was 
a field trip in the Chicago area under the 
direction of the members of the staff of 
the Natural History Survey cooperation 
with Forest Preserve District of Cook 
County. 

Subsequent meetings will be held on 
November eighteenth and December six- 
teenth. An attempt is made to alternate 
the programs. One meeting is devoted 
to a guest speaker while the following 
meeting is generally given over to a mem- 
ber of the group doing a creditable piece 
of work in teaching biology. 

Meetings are open to any one inter- 
ested in the work of the Round Table or 
any particular program scheduled. All 
ineetings, except field trips or outings, are 
held in the Cafe of the Medical and 
Dental Arts Building twenty-third floor. 
The location is 185 North Wabash Ave- 
nue at the north east corner of the Loop. 
Meetings are scheduled at six fifteen in 
the evening and the program is_ pre- 
ceded by a dinner. 


ILLINOIS BIOLOGY TEACHERS’ 
ASSOCIATION 


The Illinois association meets annually 
as the biology section of the High School 
Conference held by the High School 
Visitor of the University of Illinois. 

The meeting of Nov. 4, 1938, will have 
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a morning session at nine o’clock and an 
afternoon session at two o’clock in room 
228 of the Natural History Building in 
Urbana, Illinois. 


The following numbers have been 
secured for the program: 
Coming of Man.’’ Dr. Fay- 


Cooper Cole, Department of Anthro- 
polozy, University of Chicago. 

Usage, Arrangement and 
Organization of Space in the Biology 
Laberatory.”’ Mr. J. Roy Byerly, Assis- 
tant State Superintendent of Public In- 
struction. 

The Making of Models’’ (Illustrated 
by moving pictures). Mr. Alfred Men- 
dendorp, Chicago, Il. 

Report on The National Association of 
Biology Teachers. Mr. P. K. Houdek, 
Robinson, Illinois. 

Other topics planned for the program 
include ‘‘NSelling Biology to the Com- 
munity,’’ ‘‘Laboratory Atmosphere,”’ 
“The Field Trip,’’ and ‘‘ Bacteriology 
in the Biology Course.”’ 

Mrs. Grace L. Cook of the Champaign 
High School is president of the Illinois 
Assoviation and is in charge of the pro- 
gram. 


MIAMI VALLEY BIOLOGICAL 
ASSOCIATION 


The initial meeting of The Miami 
Valley Biological Association was held 
during April of this year. Dr. Miller 
of Chio State University presented a 
plan of organization according to that 
of The National Association of Biology 
Teachers. The officers elected were B. B. 
Vance, Chairman; A. Shellhaas, Vice- 


Chairman; and Mrs. Jessie C. Rockey, 
Secretary. 


14 The American Biology Teacher 


| Oct. 


The Modern Biology Laboratory 


J. ROY BYERLEY 


Assistant Superintendent of Public Instruction, Springfield, Illinois 


Modern trends in the teaching of biol- 
ogy have had a marked influence upon the 
construction, equipment, and apparatus 
of the biology laboratory in the secondary 
school. The biology laboratory is no 
longer a place where pupils work princi- 
pally upon dead specimens and receive 
special instruction in the techniques of 
specialization. Such busy-work was a 
misuse of the laboratory and resulted 
mainly in the development of skills which 
were relatively worthless in life situa- 
tions. The modern biology laboratory 
has become a place where the interest of 
boys and girls in the common living 
things is stimulated and directed so as to 
lead naturally to an understanding and 
appreciation of the simple interrelations 
of living things. As Dr. H. E. Walters 
has so aptly said, ‘‘The ideal laboratory 
ought to be a retreat for rainy days; a 
substitute for out of doors; a clearing 
house of ideas brought in from the out- 
side. Any course in biology which can 
be confined within four walls, even if 
these walls be of a modern, well-equipped 
laboratory, is in some measure a failure. 
Living things to be appreciated and cor- 
rectly interpreted, must be seen and 
studied in the open where they will be 
encountered throughout life. The place 
where an animal or plant is found is just 
as important a characteristic as its shape 
Incidentally, let it be said 


or function. 


here that the biology teacher should not 
only be technically trained in botany, 
zoology, general biology, physiology, and 
microbiology, but also well trained in 
paleontology, plant and animal ecology, 
and economic biology. 

There is a tendency today to do more 


field work in biology and to bring into the 
laboratory more specimens and materials 
that are familiar to the students. Biology 
students show a natural interest in the 
common living things that are found in 
their environment. 

There is a tendency today to make con- 
siderable use of the demonstration-discus- 
sion method of teaching rather than the 
individual method commonly used a few 
years ago. 

There is also a tendency today to com- 
bine the functions of the laboratory and 
the classroom. 

These trends in the methods of teaching 
biology should be taken into consideration 
when a new biology laboratory is to be 
constructed or an old one remodeled. 
The modern biology laboratory of the 
secondary school should be constructed 
and equipped so that the instructor can 
give demonstrations, direct reference 
reading, hold class discussions, and con- 
duct laboratory work in one and the same 
room. This arrangement makes possible 
the elimination of fixed laboratory and 
recitation periods. The instructor can, 
therefore, use the time during the teach- 
ing period as he sees fit, according to the 
needs of the pupils, thereby making pos- 
sible more effective teaching. Thus a 
single biology laboratory-classroom seems 
preferable to separate rooms for labora- 
tory and recitation work. The biology 
laboratory should also be provided with 
two additional adjoining rooms, (1) a 
combination workroom storeroom, 
and (2) a small room for taking care of 
living plants and animals. The combina- 
tion workroom and storeroom should be 
approximately twelve feet by twenty-four 


i 
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feet. It should be provided with storage 
cases, a laboratory truck, tables, a work- 
bench, a sink, water, gas, and electric 
outlets. The work-bench should be pro- 
vided with a vice, a drawer for tools, and 
a good outfit of tools for working with 
wood or metal. These things are neces- 
sary so that the originality and the crea- 
tive ability of the biology students can be 
encouraged. The room for taking care of 
living things should have the general 
‘‘oreenhouse’’ construction and lo- 
cated so that direct sunlight will be 
assured. This room should be connected 
directly with the laboratory-classroom 
and be provided ‘th adequate heating 
and ventilating facilities. It should also 
be provided with florists’ benches and a 
permanent aquarium. If it is impossible 
to provide an extra room for living 
things, provision should be made in the 
regular laboratory-classroom for growing 
plants and keeping live animals. 

Now let us consider some of the fea- 
tures of the laboratory-classroom itself. 
How large should it be? How should it 
be lighted, ventilated, and heated?) What 
equipment and apparatus should it con- 
tain? 

SIZE Or Room 

In order to accommodate the biology 
enrichment materials the laboratory- 
classroom should be slightly larger than 
the ordinary classroom. The actual size 
of the room must, of course, be deter- 
mined by the maximum size of the classes. 
However, there are some general stand- 
ards which should be considered. The 
width of a room, if unilaterally lighted, 
should not be more than twice its height. 
Ordinarily, a laboratory should not be 
less than twenty or more than twenty- 
four feet wide. A room twenty-four feet 


wide should have a height of at least 
twelve feet, so that the windows may be 
made high enough to insure adequate 
natural light in all parts of the room. 
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The jength of the room should be deter- 
mined by the desired seating capacity. 
There should be approximately seven feet 
between the front wall and the first row 
of seats. There should also be at least 
thirty inches between the last row of seats 
and the rear wall and abeut the same 
amount of space between the desks and 
the outside wall. The distance between 
the inner wall and the desks should be 
approximately six feet. This space makes 
allowance for storage space and extra 
tables. 


Heat, VENTILATION, AND LIGHT: 
NATURAL AND ARTIFICIAL 

The heat and ventilation in a biology 
laboratory-classroom are expected to be 
stancard and will not be given further - 
consideration here. However, the light is 
so frequently found inadequate that it 
seems desirable to give it special consid- 
eration. 

The light of a schoolroom is a matter 
of far greater importance than people 
generally realize. It is a significant facet 
that studies have shown that a high per- 
centage of students of high school age 
suffer from defective vision. Studies 
have also shown that the increase in de- 
fective vision in some instances follows a 
direct and accelerated ratio of advance 
as students pass from grade to grade. 
Frequently pupils fail in their school 
work because they cannot see well. 
Therefore, in planning a biology room 
one should consider the quantity and 
quality of light. Fifteen foot-candles on 
each desk should be regarded the mini- 
mum and perhaps twenty foot-candles 
would be better, especially when we con- 
sider the fact that our eyes were devel- 
oped to see outdoors where the intensity 
of light is as much as 10,000 foot-candles. 
Many biology laboratories have an aver- 
age of less than five foot-candles of light. 
In visiting schools one can almost in- 
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variably observe the physiological and 
psychological effects (irritability and re- 
tardation) of poorly lighted laboratory- 
classrooms. 

There are many factors which affect the 
quantity and quality of light. In the first 
place, the room should be unilaterally 
lighted. And since most students write 
with the right hand the windows should 
be placed on the left side for the avoid- 
ance of shadows. The top of the window 
glass should extend to a height above the 
floor equal to at least half of the width 
of the room in order to make available 
sufficient natural light on the desks along 
the wall opposite the wiudows. This is 
the reason for recommending that no 
room .be wider than twice its height. 
Windows should be placed as near the 
rear wall as possible but they should not 
extend beyond the front row of desks— 
that is, within approximately seven feet 
of the front wall. Windows should sel- 
dom be placed in the rear of the room. 
However, if they are placed in the rear 
they should be at least six feet above the 
floor. The piers between the windows 
should be narrow in order to prevent the 
easting of shadows. Student desks and 
chairs should be arranged so that the 
pupils will not be forced to sit facing the 
direct natural light. 

In visiting schools, one finds many 
classrooms inadequately lighted 
though the glass area in the windows is 
sufficient and the natural light outdoors 
is abundant. This is usually due to the 
poor quality of the shades or to the fact 
that the shades have not been properly 
adjusted. Sometimes school buildings 
are surrounded by too many tall trees 
or other obstructions which prevent the 
natural light from entering. Dirty win- 
dows and light fixtures greatly decrease 
the quantity of available light. The light 
on the desks along the wall opposite the 
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windows is most frequently found inade- 
quate. 

This problem can partly be solved by 
equipping the windows with translucent 
shades of the double roller type hung at 
the middle of the windows so that one 
part can be drawn upward and the other 
part downward. There should also be a 
bar between the rollers to prevent the 
entrance of streaks of light. It has been 
the observation of many supervisors that 
this type of shade is more likely to be 
properly adjusted than the single roller 
type which is hung at the top of the 
window. It must be remembered that the 
natural light on the desks along the wall 
opposite the windows comes from the top 
of the windows. Pupils seated next to 
the windows often receive twenty times 
as much natural light as those who sit on 
the far side of the room. 

Lighting luminaries should be hung 
rather high so that they will be above the . 
normal line of vision. The globes should 
be of sufficient density to conceal the light 
element within. 

The best form of lighting is indirect or 
semi-indirect in which cases the output is 
largely upward. General diffused light- 
ing systems cost less to operate than in- 
direct or semi-indirect systems but they 
are also less satisfactory for laboratory- 
classroom purposes. The row of lights 
nearest the wall opposite the windows 
should be installed so that it can be 
switched on separately in order to sup- 
plement the light on the desks in the 
darker parts of the room. The intensity 
of these lights should also be greater than 
that in the row of lights next to the win- 
dow. 

Photoelectric controls which have been 
developed to turn on or turn off the arti- 
ficial light, are a very useful device since 
individual judgment cannot be relied 
upon to determine by visual observation 
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when more artificial light is needed or 
when it can be spared. The light in the 
laboratory should be measured frequently 
with a light meter. 


LocaTION OF BroLocgy Room 

The biology laboratory - classroom 
should be located on the first floor if pos- 
sible. This location makes the laboratory- 
classroom more convenient for bringing 
in materials and also helps to decrease the 
disturbances made by the classes when 
leaving or entering the building on field 
trips. 


BioLocgy LABORATORY-CLASSROOM EQuIp- 
MENT: FURNITURE, FIXTURES, AND 
OTHER NECESSITIES 

Generally speaking, laboratory-class- 
room furniture should be purchased from 
factories specializing in making such 
material. The furniture of a laboratory- 
classroom must be well constructed, and 
its construction involves many problems 
not understood by anyone except those 
who have made a special study of the 
subject. Experience has shown that ordi- 
nary cabinet work does not stand up 
under the abuse which laboratory-class- 
room furniture is bound to get. 

There are many standard types of 
laboratory-classroom tables in 
veneral use. The Lincoln, the Horace 
Mann, or a similar type of table is fre- 
quently used. It is sometimes also called 
the Aeroplane or Multi-Service table. It 
consists essentially of a long cabinet with 


biology 


wing tables extending out from each side. 
One student works at each wing. Gas, 
electricity, water, and drain can be pro- 
vided either in the wings or in the center. 
This type of table is especially adaptable 
to laboratories where other than biology 
classes are conducted in the same room. 
In case these student tables are used 
in laboratory-classrooms where biology 
classes only are conducted, the gas, elec- 
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tricity, water, and drain features can be 
omitted. This type of table requires a 
slightly larger floor space than other 
types of tables and will cost more. How- 
ever, it permits all the pupils to face the 
same direction and makes a very satisfac- 
tory biology laboratory-classroom table. 

Two-student tables are also commonly 
used, Such tables are usually five feet 
long, twenty-four inches wide, and thirty 
inches high. Two students work on one 
side of each table. This type of table 
costs less and takes less floor space than 
the Multi-Service type. 

A biology table should have a small 
drawer about four inches deep for indi- 
vidual student use. All drawers should 
have locks with master keys. Comfort- 
able chairs should also be provided. 
Folding chairs are unsatisfactory. Each 
school should select the type of table 
which seems to have the largest number 
of advantages under local conditions. 

There are a number of other items 
which one must not overlook when equip- 
ping a laboratory-classroom, such as an 
instructor’s chair and desk, a_ built-in 
notebook case, a museum case, book 
shelves, a library table, a key cabinet, an 
apparatus case, and a stock case. The 
built-in cabinet space should be along the 
corridor side of the room. There should 
be a blackboard of at least ten linear feet 
located behind the demonstration table. 
It is very desirable to have additional 
blackboard space. <A sliding blackboard 
about ten feet long located behind the 
demonstration table is very convenient. 
The biology room should be provided with 
a good bulletin board, a first-aid cabinet, 
a laboratory emergency chart, and a fire 
extinguisher. The bulletin board should 
be made of cork and contain at least 
fifteen square feet. It should be located 
on the side opposite the windows near 
the front of the room. <A biology labora- 
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tory-classroom should also be provided 
with a well-stocked aquarium, a germi- 
nating bed, a window shelf, and animal 
breeding cages. 

Every biology laboratory-classroom 
should be provided with a demonstration 
table with ample cuboard and drawer 
This table should be equipped 
with a sink, running water, gas, and elec- 
tricity. 
be two and one-half feet wide and from 
The sink 


should be made of chemical stoneware or 


space. 
The demonstration table should 
six feet to twelve feet long. 


soapstone. 


Every laboratory should also be 
equipped with large stone jar receptacles 
for the deposit of solid wastes to prevent 
the sinks from becoming cluttered with 
insoluble refuse. Hardware and plumb- 
ing fixtures should be such that they will 
resist acids and fumes. High grade red 
metal, triple nickel plated, is said to be 
better than brass. Heavily galvanized 
iron should be used for piping water and 
electricity. Gas pipes should be black 
iron. <All drains should be equipped with 
pure lead pipes of a heavy weight and all 
joints should be burned instead of sold- 
ered. 

The most satisfactory arrangement for 
running water is a faucet connected to a 
municipal water supply system from 
which an abundant supply of water can 
be drawn, and a sink cognected to a sewer 
which drains away the excess. In case a 
municipal water supply system and sewer 
connections are not available, a makeshift 
may be made by providing a tank with a 
faucet at the bottom and a large waste 
jar beneath to catch the surplus and the 


This makeshift arrange- 


waste materials. 
ment is not a satisfactory substitute and 
should be tolerated only until such time 
as running water and sewer connections 
ean be had. 

The most satisfactory source of heat 
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for laboratory purposes is gas, either 
artificial or natural. A school located in 
a community which is not supplied with 
municipal gas should have a satisfactory 
substitute. The volatile hydrocarbons, 
propane and butane, kept liquid under 
called ‘*bottled 


‘** Bottled gases’’ are now used extensively 


pressure are gases.’” 


for heating purposes in laboratories. 
These gases are supplied in tanks or small 
Bottled gas’’ out- 


They can be ob- 


portable evlinders. 
fits are not expensive. 
tained for $25.00 and up. 
such trade names as Skelgas, Pyrofax, 
Any such 


They go under 


Philgas, Propane, Butane, ete. 
gas on which adequate service refills can 
be obtained will be satisfactory. Some 


schools are equipped with small gas 
plants. If gas is manufactured 


gasoline at the school the plant should be 


from 


placed outside the school building and 
all necessary precautions taken to insure 
safe use. Some school gas plants seem to 
work very satisfactorily. Some state laws 
now require that gas used in public 
buildings be treated in such a way that 
escaped gas can be easily detected. 

Blow torches should never be used as a 
source of heat in the laboratory. Alcohol 
lamps are inefficient and unhealthy and 
are not recommended. 

The windows in a biology laboratory- 
classroom should be quipped with opaque 
shades so that the room may be darkened 
for picture projection purposes. 

For those designing and equipping a 
laboratory, the furnature manufacturers 
will supply illustrations, prices, and lay- 
outs for your room without cost or obliga- 
tion. Some of the manufacturers of this 
type of equipment are: 

E. H. Sheldon & Company, Muskegon, 
Michigan. 

W. M. Welch Manufacturing Com- 
pany, Chicago, Illinois. 

Hamilton Invincible, Inc., Two Rivers, 
Wisconsin. 
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Kewaunee Manufacturing Company, 
Kewaunee, Wisconsin. 

The following diagram is given to help 
illustrate the suggestions that have been 
made concerning the laboratory layout 
and its equipment. 


BioLoGy APPARATUS 
The laboratory layout and its more or 
less permanent equipment are of little 
value unless apparatus or materials of a 
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of attempting to develop them into highly 
specialized investigators. 


PURCHASING APPARATUS, ANNUAL APPRO- 
PRIATION, INVENTORY 

There should be an annual appropria- 
tion for laboratory purposes in order to 
maintain the standards for laboratory 
apparatus. Before the close of each 
school the instructor should be re- 
quired to make an inventory of the labo- 


yA 
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more or less temporary nature are pro- ratory equipment and apparatus. <A 


vided. I refer to such materials as glass- 
ware, chemicals, and other teaching aids 
which must be replaced from time to 
time. 

It must be remembered that the jus- 
tification for the expenditure of consider- 
able money for laboratory equipment and 
apparatus in high school depends some- 
what upon the use to be made of this 
material, which frequently is used only 
to develop techniques of specialization. 
Such use is questionable and the objection 
to providing elaborate laboratories is 
probably justified if the laboratory equip- 
ment and apparatus are so used. The 
cost of laboratory equipment and ajypara- 
tus in high school must be justified on the 
basis of usefulness in helping boys and 
girls adjust and readjust themselves to 
their environment and not on the basis 


copy of this inventory should be kept on 
file in the principal’s office and used as a 
guide in ordering needed supplies. The 
instructor who has just gone through the 
course knows best what is needed. It is 
suggested that the supplies be ordered for 
August delivery immediately after the 
close of the school vear. Fall dating of 
bills can usually be obtained by this 
method, which avoids delays often ex- 
perienced when orders are placed in Sep- 
tember. The person who places the order 
should specify exactly what is needed. 
Economy and utility of materials should 
always be considered. Apparatus should 
not be purchased unless its use is defi- 
nitely planned. 

Gool laboratory work does not neces- 
sarily depend on elaborate and expensive 
designs of equipment. It should rather 
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be the aim to provide an ample supply 
of the simpler designs. On the other 
hand, it seldom pays to buy inferior 
or lowest-priced materials. Apparatus 
should be purchased directly from reput- 
able laboratory supply houses.  Pur- 
chases should be made by selecting from 
a standard catalog those designs that 
seem to embody the greatest usefulness 
and durability. Making up a list of the 
names of articles and then asking for bids 
and accepting the lowest bid is perhaps 
not the wisest way to purchase apparatus. 
Such procedure encourages sellers to offer 
the most abbreviated designs, and it is 
certain that a greater number of undesir- 
able designs will be thus secured than if 
the school selects the desired articles from 
catalogs. It is very difficult for a pupil 
to do good work when he is compelled to 
use apparatus of a poor quality, such as 
glass tubing that is off-size and corks that 
do not fit. A biology teacher should 
always check the invoice before the bill is 
paid, and should refuse to accept cheap 
substitutes which are not in accordance 
with the specifications. 


ScIENCE REFERENCE MATERIAL 


One of the objectives of good biology 
teaching is to stimulate the use of refer- 
ence material. Selecting and reading ref- 
erence material should become the habit 
of every science student. Some reference 
books, pamphlets, and magazines should 
be checked out of the library and be 
placed on a shelf or table in the labora- 
tory. Such materials, of course, should 
be returned to the main library as soon 
as they have accomplished their purpose. 
It is not within the province of this 
article to list reference material for biol- 
ogy. Many good lists are already avail- 
able. Perhaps one of the most outstand- 
ing is that published by Professor H. A. 
Webb of George Peabody College, Nash- 
ville, Tennessee. This list contains ap- 
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a thousand titles of science 
The titles 
are organized according to subjects, and 
the list will prove valuable in the selection 
of science books for the high school 


proximately 
books for use in high school. 


library. Every high school should secure 
a copy of this list. 


Professor Webb has also listed a large 


It costs twenty cents. 


number of magazines, classified according 
to topics. This may be had for fifteen 
cents. Lists of government publications 


may be obtained by writing to the Super- 


intendent of Documents, Washington, 
D.C. The government publishes a num- 


ber of circulars of great interest to biol- 
ogy teachers. The Standard Catalogue 
for High School Libraries should be in 
every high school library. This is pub- 
lished by H. W. Wilson Co., 963 Univer- 
sity Ave., New York City. 


CARE OF THE BioLoGy EQUIPMENT 
AND APPARATUS 

In visiting high school laboratories, one 
is frequently impressed with the careless 
way in which the apparatus is kept. In 
most cases this condition is due to a lack 
of storage space. As nearly as possible, 
there should be closed storage for all of 
the apparatus. Expensive apparatus 
such as microscopes and balances should 
be protected from dust. Cases with glass 
in the doors are best (except for certain 
chemicals) because the articles can be 
quickly located. It seems best to have a 
place for each article, or class of articles, 
and have a label and number by which 
each may be instantly located, even by an 
individual not familiar with the labora- 
tory. 

The human element is also important. 
A careful science teacher will keep an 
orderly laboratory. The science depart- 
ment should not be cluttered with useless 
material. It should have a complete 
housecleaning once or twice a year. The 
teacher should enlist the cooperation of 
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the pupils in keeping a neat and attrae- 
Broken and useless 
Each 
piece of useful apparatus should be cata- 
logued and kept in its proper place. The 
training that pupils receive under in- 
structors who practice these suggestions 
is quite valuable. Therefore, the training 
of boys and girls in the proper care of 
apparatus should be a part of the labora- 


tive laboratory. 
apparatus should be discarded. 


tory course. 

Every container should be labeled to 
identify its contents. Labels on contain- 
ers may be protected from corrosion by 
being covered with shellac or a thin film 
of paraffin. 

Many living things can be found and 
studied out-of-doors. other living things 
for practical purposes must be brought 
There- 
fore, provision should be made for the 
care and study of the living things that 
into the laboratory. An 
aquarium, a window box, flower pots, 


into the laboratory and observed. 


are brought 


breeding cages, battery jars, ete., are in- 
dispensable in a biology laboratory. 

A micro-projector is a valuable aid in 
connection with biological demonstration 
work. This device does not displace the 
It does decrease the number 
of compound microscopes needed in ele- 
In cases where 
a good micro-projector is provided, there 
should be at least one compound micro- 
scope for each eight pupils, and if funds 
are available, one for each six pupils. If 
a micro-projector is not available, there 
should be one compound microscope for 
each four pupils. It should be remem- 
bered that for the majority of the pupils, 
the biology course will offer the only 
opportunity they will ever have for see- 
ing microorganisms and thereby realizing 
their existence, with a resultant develop- 
Every biology 
student should see the moving chloro- 
plasts in a green leaf such as the elodea. 


micré scope. 


mentary science classes. 


ment of health education. 
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Of course, in large schools where botany 
and zoology are taught as specialized sub- 
jects, there should be one compound 
microscope for each two students and 
preferably one for each student. There 
should be at least ten biology charts. 
Mode s of the eye, ear, heart, skull, skin, 
and torso make a satisfactory substitute 
for extensive dissection, which is not very 
pract cal in high school. Mounted speci- 
mens of the life history of various ani- 
mals are also very useful. Every biology 
laboratory classroom should be provided 
with some kind of picture projection 
device. 

Students can often be interested in 
projects which will result in adding use- 
ful materials to the museum. High 
schoo students can be encouraged to 
make valuable insect collections, life his- 
tory mounts of insects, models, charts, 
and skeleton mounts of animals. 

A detailed list of the temporary appa- 
ratus or materials necessary for teaching 
purposes cannot be given here. How- 
ever, an estimate of the approximate costs 
of such materials may be helpful for 
budgetary purposes. 

Sometimes more apparatus than just 
the minimum to meet approval is desir- 
able. An estimate of the cost of this 
additional apparatus is given in the 
summary. 


EsTIMATE OF THE UosT OF APPARATUS 
FOR BIOLOGY 
Biology 
Individual Apparatus (For a 
class of 24 working in pairs) $ 55.32 
General Apparatus (One set for 


Live and Preserved Material 
(For a class of 24 working 
70.95 
Chemicals (One set for class) .. 9.96 
$324.83 


Additional Desirable Apparatus $349.03 
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Biology for Contemporary Youth 


HERBERT A. DWYER 


Roosevelt High School, Dayton, Ohio 


If biology is the science of life and all 
its manifestations then some coordinating 
principle should have been derived, long 
ago, between the existing facts of life and 
the teaching of those facts so that they 
would be helpful to the youth of the 
nation. 

Ignoring the urgent needs of vouth the 
biology teacher assembled in the past a 
veritable bedlam of isolated facts in his 
texts and syllabi. These inadequately 
illustrated his precious 
hereditary ratios, anthropomorphic illu- 


principles of 


minations, victorian sentimentalisms, 
taxonomic hieroglyphies, unseasonable 


ontogenies and phylogenies, ad infinitum. 

He assumed that his systematics, be- 
cause of their rational presentation, 
were psychologically assimilable by young 
people. He was worried over the unit 
plan and projects, the functional and 
type courses. His teachers colleges were 
constantly in the throes of intellectual 
agony, as they are today, over the down- 
fall of progressivism and the new ascen- 
sion of elementarism. 

Truly, the naturalistic, 
viewpoint toward these matters had never 
Biology teaching rarely 


progressive 


been established. 
extended itself beyond the day of Thomas 
Henry Huxley in actual practice. The 
exception was the master artist teacher 
who understood youth and forgot peda- 
gogical theory. 

In fact all of this disregard for scien- 
tific educational facts emerged from a 
fundamental disregard for the focal point 
of education, namely, that of the pupil. 
The actual answer to the dilemma has 
never been in the materials of the labora- 
Witness the clearest 


tory but in man. 


illustration in the eminently Successful 
C.C.C, experiment. This program, main- 
tained by the U. S. Army and not by an 
educational institution has approached 
the solution of the problem and set a 
standard for all time. 

Here life and learning approach closer. 
Simple biological concepts are enter- 
tained in only practicable and workable 
situations. The healthful, wholesome, 
constructive efforts manifested in the pro- 
gram are far removed from the pressure 
techniques of the systematized encyclo- 
pedic biology teaching in our schools. 

Modification of the paper and pencil 
classroom methods will be necessary ulti- 
mately in order to acquire the status of 
the C.C.C. program, for excellence in edu- 
cational results. 

This must be done and can only be done 
when the pupil is foremost in the educa- 
tor’s mind. With the pupil as the end 
and theory, principles, materials of the 
laboratory as the means, an about face, 
in the right direction can be secured. 

From recent studies as the National 
Survey of Secondary Education and the 
Youth 
Council of Education new truths reeard- 
ing the new entity, present day youth, 


Commission of the American 


will give a new orientation, 

In the monograph on Secondary School 
population of the National Survey of Sec- 
ondary Edueation and in the Youth Com- 
mission survey of Maryland ‘** Youth Tell 
Their Story,’’ the biology teacher may 
discover a different situation than during 
his day. Many suggestions necessary for 
a new and basic viewpoint of biology 
teaching can be derived from their dis- 


coveries. 
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Some are; over twenty million young 
people from fourteen to twenty-four have 
been bequeathed by past generations a 
frightful spectacle of incompetent social- 
economic philosophies, economic deprava- 


tions, devastating indebtedness, slum 
areas, depleted natural resources, broken 
homes, mental disease and endless prob- 
lems which should not have been their 
heritage. 

There is a different pupil in the secon- 
dary school. A goal is being set to in- 
clude all boys and girls up to the age of 
eighteen. The trend of the I.Q. average 
has been downward with the increase of 
population. Today those with an LQ. 
of 100 are found less often than before. 
The college preparatory concept of the 
Secondary School is definitely obsolete. 
The tremendous economic and techno- 
logical barriers to successful vocational 
enterprise prevents any specific training 
in specific occupations. The trek to the 
city definitely means an urban centered 
youth. 

Young people claim their greatest 
problems are found in economic security, 
the need for vocational guidance, atten- 
tion to the problem of understanding how 


to choose a mate, how to adjust success- 
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fully with people their own age, how to 
properly use their leisure time. 

Interest in biology will necessarily 
grow out of these interests and tensions 
found in the normal youth. The resolu- 
tion of these problems and the creation 
of programs for participation in activities 
which will clarify their position in the 
world cannot be secured by a return to 
the superimposition of intellectual sys- 
tems of -scientific thought upon the 
already burdened mind. All the neces- 
sary principles of biology which have 
been conjured by biological scientists can 
be studied with a new orientation. The 
actual viewpoint must be different. 
Pupils must reserve life problems for 
scientific answers. The educator must 
begin with the problem of the pupil and 
eventuate in the understanding of the 
problem by a survey of biological facts 
and principles. 

If we can agree with Herbert S. Jen- 
nings in his ‘‘Universe and Life,’’ that 
‘the daily, the hourly, occupation of most 
organisms—high or low—is the seeking 
of conditions that are favorable for life 
and the avoiding of conditions that are 
unfavorable,’’ then the problems of youth 
will be respected and interpreted in the 
light of such a science. 


MR. P. K. HOUDEK, See’y-Treas. 
ROBINSON, ILLINOIS 
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METHODS 
AND MATERIALS 
FOR TEACHING 
BIOLOGICAL 
SCIENCES 


By David F. Miller 
Associate Professor of Zoology, Ohio State 
University 


and Glenn W. Blaydes 
Associate Professor of Botany, Ohio State 
University 


435 pages. $3.50 


This new book was written in direct 
response to a need frequently ex- 
pressed by teachers of courses in the 
biological sciences, ranging from 
junior high school to junior college. 


The authors’ aim has been fourfold: 


1. To encourage the teacher to abandon 
the all too common method of teaching from 
the textbook, with little use of materials. 


2. To assist the teacher in locating, secur- 
ing, or culturing living and interesting 
materials at little expense. 


3. To suggest how fhese materials may be 
used in classroom demonstrations and stu- 
dent projects; as well as how simple, home- 
made, and inexpensive apparatus may solve 
the persistent problem of lack of equipment 
or funds. 


4. To foster, through suggestion, the use 
of the problem and project method. 


Send for a copy on approval 


McGRAW-HILL 
BOOK COMPANY, Inc. 


330 West 42nd St. New York 


ADVENTURES 
WITH LIVING 
THINGS ... By 


ELSBETH KROEBER, James 
Madison High School, and 
WALTER H. WOLFF, DeWitt 
Clinton High ae New York 
City - - 


the study 
of biology an exciting adventure 
for high school pupils. Fits major 
syllabi... Keeps pace with pupils’ 
developing knowledge and matur- 
ity . . . Comprehensive teaching 
equipment. I/lustrated. 
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New 


BIOLOGICAL CATALOGS 
FROM WARD’S 


New types of teaching materials and 
preparations, new low prices are shown 
in catalogs issued this fall by America’s 
oldest natural science supply house: 


BIOLOGICAL MATERIAL. Living and pre- 
served specimens, preparations for 
exhibition and demonstration, skel- 
etons, fossils, models. 180 large 
photographic illustrations. 


MICROSCOPE SLIDES. Listing of famous 
Ward's slides for Botany, Bacteriol- 
ogy, Zoology, Histology, Parasitol- 
ogy, Embryology. 

Send for your copies of these 
catalogs today. 


NATURAL SCIENCE 


ESTABLISHMENT, INC. 


= W. Goodman St., Rochester, N. Y. 
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